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Abstract
·AIM:Toevaluatetheefficacyandsafetyofone-stitch
anastomosisthroughtheskinwithbicanalicularsilicone
tubeintubationinrepairingofbicanalicularlaceration.
·METHODS:Theclinicaldataof15consecutivepatients
withbothsuperiorandinferiorcanalicularlacerationin
oneeyewhounderwentsurgicalrepairusingone-stitch
anastomosisthroughtheskinandbicanalicularstent
wereretrospectivestudied.All theoperationswere
performedundersurgicalmicroscope,5-0silksutures
wereusedandwerewithbicanalicularsiliconetube
(diameter was 8mm) intubation, for one lacerated
canaliculione-stitchanastomosisthroughtheskin.The
stentswereleftinplacefor3monthspostoperativelyand
thenremoved.Thefollow-upperiodwas3-36months
(average14months).
· RESULTS:In15patients,13patientswerecured
entirely,1patientwasmeliorated,1patientwithno
effects.Allpatientshadgotgoodrecoveryofeyelid
lacerationwithnotraumaticdeformityineyelidand
canthus.Complicationwasseeninonecase,fornot
followedthedoctor'sguidancetocomebacktohospital
tohadthesutureremovedonthe7
th dayafteroperation,
whenhecameatthe15
th day,theinferiorcanalicularwall
andeyelidskinwerecorrodedbythesuturecaused2mm
wound,andtheinsidesiliconetubewasexposed,a
promptlyrepairwith10-0nylonsuturewasdone,the
woundhealedinaweek.Therewerenoearlytube
protrusionsandpunctalslitsinthepatients.
· CONCLUSION:One-stitchanastomosisthroughthe
skinwithbicanalicularsiliconetubeintubationisagood
methodinrepairofbicanalicularlacerationinoneeye,
thecutendscanbeanastomoseddirectly,andwith
excellent cosmeticresults, it isacceptablefor the
patients.Forthereisnosutureremainedinthewound
permanently,sothereisnosuture-relatedgranuloma
whichmaycauseobstructionorstenosisofcanaliculi.It
issimple,economical,effectiveandsafe.
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INTRODUCTION
M
echanicalinjuryofeyelidandorbitoftencauses
canalicularlaceration,anditisdifficulttodealwith
whenbothsuperiorandinferiorcanaliculiwerelaceratedin
oneeye
[1-3].Howtorepairthetwolaceratedcanaliculiinone
time, simplifythe anastomosisprocedureandreduce
postoperativestenosisor obstructionofcanaliculiis
important.KerstenandKulwin
[4] reported"one-stitch"
canalicularrepair,asimplifiedapproach forrepair
canalicularlacerationsin1996 (Figure1).Themethodis
anastomosingthetwocutendbysingle7-horizontalmattress
sutures,whichwaspassedintheplaneimmediatelyanterior
tothecanaliculus.Yet,thetwounderlyingcanalicularedge
mightnotbeanastomosedtogetheraccurately,andthereis
stillprobabilityof inflammationgranulomacausedby
remainedsuturenearthecanaliculus,whichmightbringouta
biggerscarintheanastomosissite,andmightleadtolacrimal
canalicularobstruction.DuringAugust2007toApril2012,
wemodifiedthisprocedure,andused"one-stitchanastomosis
throughtheskinwithbicanalicularintubation"approachfor
repair15cases (15eyes)ofbothsuperiorandinferior
canalicularlacerations.Thisprocedurewassimpleandsafe,
thegoodoutcomeswereachieved.
SUBJECTSANDMETHODS
Subjects Fifteencases(15eyes)ofbothsuperiorand
inferiorcanalicularlacerationinoneeyeadmittedinour
hospitalfromAugust2007toApril2012,including12males,
3females,20-82years(meanage38years),righteyes(8),
lefteyes (7).Elevencases (11eyes)operationtimewas
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within24hafterbeingwounded,4cases (4eyes)for48h
afterbeingwounded;Thesharpdevicecutsofwound9cases
(9eyes),splitofwoundbluntly6cases(6eyes).Thepatient
admissioncriteriawere:1)bothsuperiorandinferior
canalicularlacerationinoneeye,proximal(medial)cutend
ofcanaliculicouldbefound,2)thedistancebetweenthe
lacrimalpunctumandlaceratedspotwasmorethan3mm,3)
nottoomuchtissuewaslost,andagoodanastomosiscould
beperformed.
Methods Theclinicaldataofthe15consecutivepatients
wereretrospectivelystudied.Alllaceratedcanaliculiwere
repairedunderlocalanesthesiawith2%lidocaineinjection.
Theoperatingmicroscopewasavailableinallcasesto
identifytheproximal(medial)cutendsofboththesuperior
andinferiorcanaliculus,oncetheproximalcutendwas
identified， asiliconetube (Crawfordtube,diameterwas
0.8mm)waspassedthroughthepunctumtothelateralend,
proximalend,commoncanaliculus,lacrimalsac,andthen
throughthenasolacrimalducttothenosecavitywhereitwas
retrieved (Figure2).Thesuperiorandinferiorlacerated
canaliculiwereintubatedwithsiliconetubes,andthetwo
endsoftubewerefixedbyasutureknot.Thetwocutends
werethenanastomosed,a5-0silksuturewaspassedina
horizontalmattressfashionthroughtheskin (Figures3,4).
Anastomosisprocedure:firstlymakeasuturethroughthe
skinofeyelidonthegrayline2.5mmapartfromthecutend,
astheneedlemeetingthesiliconetube,goalongit,prickthe
needleoutfromthedistalcutendlumen,thenadvancedinto
theproximal(medial)cutendlumen1.5mm,thenprickthe
needleouttotheskinofeyelid2.5mmapartfromthecut
end,andmakeaknotafterahorizontalmattressstitch.
Similaranastomosiswasperformedinsuperiorcanalicular
laceration.Continue suturingthewoundofskinand
conjunctiva,andrepairthelid-margin,coverthewoundeye
withgauze.Changedressingseverydaypostoperatively,
removestitches7dlater,thestentswereleftinplacefor3
monthsandthenremoved.Atthetimeofsiliconestent
removal,probingandirrigationwerecarriedouttodetermine
canalicularpatency.Thepatientswerescheduledforreturnto
theoffice3-6monthsafterstentremoval,duringwhichtime
theyunderwentfluoresceindisappearancetest.Thepatients
werefollowed-upfor3-36months(average14months)after
stentremoval.
RESULTS
Treatmenteffectsweredefinedatoutcomevisitonemonth
afterstentremovalandweredefinedthreelevels:cured
entirely,melioratedandnoeffects.Curedentirelywas
definedasnoepiphora,nocanalicularobstructionorstenosis
whenprobing,andfluoresceintestwasnormal.Meliorated:
mildepiphoraorcanalicularstenosiswhenprobing,and
fluoresceindisappearancetestwasnormal.Noeffects:
epiphora, canalicularobstructionwhenprobing, and
fluoresceindisappearancetestwasdelayed.
In15patients (15eyes),13patients (13eyes)werecured
Figure1Kersten's"one-stitch"repair
[4].
Figure2Bothsuperiorandinferiorcanalicularlacerationin
oneeyewithbicanalicularsiliconetubeintubation.
Figure3 One-stitchanastomosisthroughtheskinrepair
superiorcanalicularlaceration.
Figure4 One-stitchanastomosisthroughtheskinrepair
inferiorcanalicularlaceration.
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withnoeffects.Fifteenpatients (15eyes)compliedwith
scheduledfollowupfor3-36monthsafterstentremoval.All
thepatientshadgotgoodrecoveryofeyelidlacerationwith
notraumaticdeformityineyelidandcanthus.Complication
wasseeninonecase,fornotfollowedthedoctor'sguidance
tocomebacktothehospitaltohadthesutureremovedonthe
7
th dayafteroperation,whenhecameatthe15
th day,the
inferiorcanalicularwallandeyelidskinwerecorrodedbythe
sutureandcaused2mmwound,andtheinsidesiliconetube
wasexposed,apromptlyrepairwith10-0nylonsuturewas
done,thewoundhealedinaweek.Therewerenoearlytube
protrusionsandpunctalslitsinthepatients.
DISCUSSION
Itisdifficulttodealwithwhenbothsuperiorandinferior
canaliculiwerelaceratedinoneeyethatcomplicatedwith
serious injuryofmedialcanthalandeyelids
[5].
Monocanalicularintubationwasonlyfacilatedtorepairthe
onelaceratedcanaliculusinoneeye,andifconfrontwiththe
conditionthatbothsuperiorandinferiorcanaliculiwere
laceratedinoneeye,onlyinferiorlaceratedcanaliculuscould
berepaired,andhadtogiveuprepairingthesuperiorone
[6].
Bicanalicularintubationwasavailableforbothsuperiorand
inferiorcanaliculilaceratedinoneeye
[7].
KerstenandKulwin
[4] reportedfirstlythemethodof
one-stitchcanaliculirepairwhichhadprovensuccessfulin
1996.Themethodisthatanastomosingthetwocutendby
single7-horizontalmattresssutures,whichwerepassedinthe
planeimmediatelyanteriortothecanaliculus.Itreduced
iatrogenicinjurytolacrimalcanaliculusepitheliumand
probabilityofcanalicularobstruction,andsimplifythe
operation.Yet,thetwounderlyingcanalicularedgemightnot
beanastomosedtogetheraccurately,andthereisstill
probabilityofinflammationgranulomacausedbyremained
suturenearthecanaliculus,whichmightbringoutabigger
scarintheanastomosissite,andmightleadtolacrimal
canalicularobstruction.Somescholarssuggestthatremain3
or4sutures(7-0to10-0nylonsutures)inconnectivetissue
surroundthelacrimalcanaliculuswiththemeritofaccurate
anastomosis,butthereisstillprobabilityofinflammation
granulomaandlacrimalcanalicularobstruction
[8].
In1998wereportedamodifieddacryocystorhinostomy
suspendinganteriorflapthroughskin,intreatmentofchronic
dacryocystisisinwhichonlytheanteriorflapunderlying
lumenswasanastomosed
[9].Themethodhadthemeritof
avoiding collapseofanteriorflap,preventionofthe
inflammationgranulomaandthelumenobstruction.Inthis
paper,twokindsoftechniqueswerecombined,themethodof
repaircanalicularlacerationwasmodified.Weusedthe
methodof"one-stitchanastomosisthroughtheskinwith
bicanalicularintubation"forpurpose of simplifingthe
operationandpreventionoflacrimalcnalicularobstruction.
Thesuturesweremadethroughthelumeninanastomosisto
comfirmsamelayerappositionsofcutends.Bothsuperior
andinferiorlaceratedcanaliculiwererepaired.Furthermore,
5-0silksuturecouldbearmorestress,bemoreeconomical
andbeeasiertobehandledthanthatof7-0to10-0nylon
sutures.Therewerenoseverecomplicationsinourresearch.
Cautionsforoftheoperationareasfollow:1)Iftherewas
muchstresstractioninwound,1or2morestitchshouldbe
madeinthesofttissuesurroundthecutendsthroughtheskin
inadditiontothesutureofgreyline,asidethecanalicular
lumen;2)Makesurethesiliconetubeinintubationwasnot
inducetoomuchtractiontothelacrimalpunctum;3)Make
morepracticeandbecarefulwhenanastomosing;4)The
sutureshouldberemovedin7dafteroperation,andnomore
delaylongerthan9dforpreventingtheerosionbysuture.
Wecandrawsuchaconclusionbythisresearch:one-stitch
anastomosisthroughtheskinwithbicanalicularsiliconetube
intubationwasagoodmethodinrepairingofbicanalicular
lacerationinoneeye,thecutendscouldbeanastomosed
directly, andwithexcellentcosmeticresults,itwas
acceptableforthepatients.Fortherewasnosutureremained
inthewoundpermanently,sotherewasnosuture-related
granulomawhichmightcauseobstructionorstenosisof
canaliculi.Itwassimple,economical,effectiveandsafe.
However,wehopetoconfirmthesetreatmenteffectsina
greaternumberofcasesandinlongerterm.
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